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1.0  INTRODUCTION 

1.1 PURPOSE 

This Year 1 Monitoring Report summarizes the field activities, analytical results, and data evaluations for 

underdrain metering pit sampling at Site 23 (Tank Farm) at Naval Submarine Base-New London (NSB-

NLON) in Groton, Connecticut.  This work was conducted by Tetra Tech NUS, Inc. (Tetra Tech) under the 

Comprehensive Long-Term Environmental Action Navy (CLEAN) Contract N62472-03-D-0057, Contract 

Task Order (CTO) 073.  The work is part of the United States Department of the Navy’s (Navy) 

Installation Restoration Program (IRP), a component of the Defense Environmental Restoration Program 

(DERP) established under the Comprehensive Environmental Response, Compensation, and Liability Act 

(CERCLA) as amended by the Superfund Amendments and Reauthorization Act (SARA). 

 

1.2 OBJECTIVES 

The objective of the field work was to collect four quarterly rounds of water samples from the metering pit 

located just before the groundwater underdrain system connects with the storm sewer system, which then 

carries the combined flow to the Thames River outfall.  The objective of this report is to summarize the 

results of the four quarterly sampling events conducted between June 2007 and February 2008 and to 

determine if the quality of groundwater conveyed by the underdrain piping poses potential risks to human 

health or the environment. 

 

1.3 FACILITY LOCATION AND DESCRIPTION 

NSB-NLON is located in southern Connecticut in the Towns of Ledyard and Groton.  NSB-NLON is 

situated on the eastern bank of the Thames River, approximately 6 miles north of Long Island Sound.  It 

is bordered on the east by Connecticut Route 12, on the south by Crystal Lake Road, and on the west by 

the Thames River.  The northern border is a low ridge that trends approximately east-southeastward from 

the Thames River to Baldwin Hill.  A general facility location map is presented as Figure 1-1.  The location 

of each IRP site within NSB-NLON is shown on Figure 1-2.     

 

1.4 SITE LOCATION AND DESCRIPTION 

Site 23 is located between Tang Avenue and Crystal Lake Road in the southern portion of NSB-NLON.  

The general configuration of Site 23 is shown on Figure 1-3. 

 

The Tank Farm features nine former underground storage tanks (UST) that were demolished and closed 

in place, a 30,000-gallon, double-walled UST (OT-10), a former oil/water separator, a 10,000-gallon 
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waste oil tank, a fuel oil loading area, a tanker truck dumping pad and trough, associated UST piping 

systems, baseball/softball fields, buildings that housed the former air sparging/soil vapor extraction 

(AS/SVE) facility for the Naval Exchange (NEX) service station, two 150,000-gallon diesel above-ground 

storage tank (ASTs), and other buildings.  The soil at Site 23 was investigated and remediated under the 

Connecticut Department of Environmental Protection (CTDEP) Resource Conservation and Recovery Act 

(RCRA) UST Program.  Groundwater associated with the site is being investigated under CERCLA 

(TtNUS, 2006) and is considered part of Operable Unit (OU) 9.  

 

The Tank Farm originally contained an extensive drainage system consisting of numerous catch basins, 

corrugated metal pipe, perforated corrugated metal pipe (PCMP), vitrified clay pipe, and reinforced 

concrete pipe.  Portions of the drainage system were installed with PCMP to depress the water table in 

the Tank Farm to prevent groundwater from exerting uplift forces on the bottoms of the tanks.  Both 

surface water and groundwater collected by the piping systems ultimately flow to the storm drain system 

near the Main Gate and are discharged to a boomed area of the Thames River, adjacent to the Goss 

Cove Landfill.   

 

The drainage system was rehabilitated in 2000.  The original combined groundwater and stormwater system 

was separated into a deep groundwater and a new shallow stormwater system.  The groundwater 

underdrain collects water from the old tank ring drains (french drains).  Over 2,000 feet of old deteriorated 

pipes in the groundwater underdrain system connecting the ring drains to the storm sewer were slip-lined to 

improve their integrity and conductance.  A portion of the refurbished piping is shown by a dashed line on 

Figure 1-4.  An existing manhole, initially intended to be converted into an oil/water separator, was modified 

to become a groundwater flow-metering pit.  In the manhole, a 18-inch-diameter high-density polyethylene 

(HDPE) slip line was cut in half longitudinally to form a trough that could be used to meter flow.  The annular 

space between the HDPE slip line and the old pipe was bricked and grouted with a watertight material, and 

the base of the structure was filled with grout to the top of the trough.  Under this construction, all of the 

groundwater entering the metering pit flows through the trough, and the quantity of flow can be measured.  

The depth of the metering pit is approximately 15 feet.  Field sketch FSK-003 of this structure is presented 

as Figure 1-5 (FWEC, 2001). 

 

After completion of the storm sewer rehabilitation project, flow measurements were taken in the metering 

pit from October 4, 2000 to December 8, 2000.  Daily flow rates ranged from 75,000 gallons per day 

(October 5, 2000) to 122,000 gallons per day (December 2, 2000).  In addition, seven groundwater 

samples were collected from the metering pit between July 25, 2000 and May 23, 2001 and analyzed for 

a varying list of analytical parameters including fuel type fingerprint (Method 8015), pH (Method EPA 

150.1), total petroleum hydrocarbons (TPH) (Method 418.1), oil and grease (Method EPA 413.1), total 

suspended solids (TSS) (Method 160.2), inorganics (Method 6010B), volatile organic compounds (VOC) 
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(Method OLM2.1), semivolatile organic compounds (SVOCs) (Method 8270C), and polynuclear aromatic 

hydrocarbons (PAHs) (Method 8310).  The analytical results varied per round, and no official evaluation 

of data compared to Connecticut criteria was completed, but in general the results did not indicate that 

there were significant concentrations of contaminants typically found in fuel oil present in the 

groundwater.    

 

1.5 REPORT FORMAT 

Section 1.0 of the report is this brief introduction.  Section 2.0 describes the field tasks and methodologies 

in detail.  Section 3.0 summarizes and evaluates the data collected during the Year 1 program.  

Conclusions and recommendations are provided in Section 4.0.  Field forms (Appendix A), the Round 4 

Data Validation Letter (Appendix B), analytical database (Appendix C), and human health risk 

assessment memoranda (Appendices D and E) are provided as appendices to this report. 
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2.0  FIELD WORK 

Four rounds of sampling were conducted during Year 1 in accordance with the Work Plan for Site 23 

Underdrain Metering Pit Sampling (Tetra Tech, 2007a).  The dates of the sampling rounds are as follows: 

 

• Round 1 – June 18, 2007 

• Round 2 – September 6, 2007  

• Round 3 – December 18, 2007 

• Round 4 – February 21, 2008 

 

The field work performed during the four rounds of sampling is described in the following sections. 

 

2.1 SAMPLE COLLECTION 

General field activities performed during the sampling rounds included removing the manhole cover, 

collecting samples from the underdrain metering pit, collecting quality assurance/quality control (QA/QC) 

samples, and measuring water quality parameters.  The field forms associated with the Round 4 sampling 

effort (i.e., copies of the relevant field logbook pages, chain of custody forms, sample log sheets, and 

equipment calibration logs) are included in Appendix A.  The field forms for Rounds 1 through 3 were 

previously provided in the round-specific letter reports (Tetra Tech, 2007b, 2007c, and 2008).   

 

During Rounds 1 through 3, sampling was completed by lowering a dedicated stainless steel beaker into 

the manhole along the centerline of the bottom of the metering pit at a 45-degree angle, with the mouth of 

the beaker facing upstream.  The beaker was allowed to fill, and the sample was then retrieved and 

transferred to the appropriate sample containers.     

 

During Round 4, a new sampling technique was implemented in an attempt to minimize incorporation of 

suspended solids and iron floc into the samples.  The need for the new technique was identified in the 

Round 3 Letter Report (Tetra Tech, 2008), and the new technique included the following steps: 

 

• Installation of polyvinyl chloride (PVC) riser with an attached 2-foot length of screen with a slot size of 

0.01 inch into the flow in the Site 23 underdrain metering pit. 

 

• Insertion of Teflon tubing inside the PVC riser until the end of the tubing was approximately 2 inches 

off the bottom of the underdrain metering pit.  Water in the pit was approximately 3 to 4 inches in 

depth. 
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• Use of surgical-grade silicone tubing to connect the Teflon tubing to a peristaltic pump.  Purging of 

several hundred milliliters of water through the tubing until the water appeared clear (i.e., low 

turbidity).   

 

• Adjustment of the pump rate to 200 milliliters per minute and filling of appropriate sample containers, 

collecting unfiltered parameters first and then dissolved parameters.  A 0.45-micron in-line filter was 

used to filter the samples in the field.  Per the recommendation provided in the Round 3 Letter 

Report, total and dissolved (filtered) samples were collected for PAHs and Extractable Total 

Petroleum Hydrocarbon (ETPH) analysis during Round 4 to evaluate the potential impact of 

suspended solids and/or iron floc on the analytical results. 

 

All samples were placed on ice immediately after collection and then sent to the laboratory for analysis. 

 

2.2 WATER QUALITY 

A summary of the water quality measurements collected during the four rounds of sampling is provided in 

Table 2-1.  The parameters that were measured and are summarized in Table 2-1 include pH, 

conductivity, dissolved oxygen (DO), temperature, oxidation-reduction potential (ORP), and turbidity.  

With a few exceptions, most of the measurements were consistent over the four rounds of measurements 

or varied as expected based on seasonal changes.  One exception was the high conductivity 

measurement [5.8 milliSiemens per centimeter (mS/cm)] recorded during Round 2, which appears to be 

anomalous when compared to the other three rounds of data.  The equipment calibration results, field 

notes, and manufacturer’s information for the water quality probe were reviewed; however, a cause for 

the anomaly could not be determined.  Another exception is the high DO concentration (18.26 mg/L) 

recorded during Round 4.  It is likely that this artificially high concentration is related to oxygen being 

incorporated into the sample by the sampling technique (i.e., peristaltic pump) used during Round 4.  The 

last exception is turbidity, which consistently declined over the four sampling rounds.  It appears that the 

sampling technique steadily improved during the first three rounds of sampling, with turbidity readings 

decreasing from 55.6 nephelometric turbidity units (NTUs) to 3.4 NTUs.  The new sampling approach 

used during Round 4 resulted in the lowest turbidity (2.43 NTUs) of any of the rounds and is expected to 

have resulted in sample results with the least impact from turbidity. 

 

2.3 ANALYTICAL PROGRAM 

After collection, the samples were packaged and shipped to the project laboratory, Katahdin Analytical 

Services in Scarborough, Maine, for analysis.  The samples were analyzed by the laboratory for Target 

Compound List (TCL) VOCs, TCL SVOCs, TCL PAHs, Target Analyte List (TAL) metals (total and 

dissolved), oil and grease, and ETPH per the Work Plan.  Per the recommendation provided in the 
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Round 3 Letter Report, filtered samples were also analyzed for PAHs and ETPH during Round 4 to 

evaluate the potential impact of suspended solids and/or iron floc on the analytical results. 

 

2.4 QA/QC PROGRAM 

Samples collected to meet QA/QC requirements included in the Work Plan were trip blanks, field 

duplicates, and matrix spike/matrix spike duplicate (MS/MSD).  The blanks and duplicates collected and 

submitted during each round were identified on the chain-of-custody forms and sample log sheets.  Trip 

blanks were included in the coolers shipped to the laboratory during Rounds 1 through 4 that contained 

samples for TCL VOC analysis.  Trip blanks are used to assess the potential for contamination of 

samples to be analyzed for VOCs by contaminant migration into sample containers during sample 

shipment and storage.  Field duplicates were collected during Rounds 1 and 3, in accordance with the 

Work Plan, to help identify the precision of the sampling and analysis procedures.  MS/MSD samples 

were collected and sent to the laboratory during each round of sampling to help identify method 

performance and precision issues. 

 

2.5 DECONTAMINATION 

Minimal decontamination efforts were required during the field sampling program.  The beaker used to 

collect samples during Rounds 1 through 3 was decontaminated prior to and after sampling using a 

potable water rinse, detergent rinse, and potable water rinse.  The small quantity of decontamination fluid 

generated during decontamination was directly disposed into the sanitary sewer system.  The Teflon 

tubing used to collect the water sample during Round 4 did not require decontamination.  The tubing was 

retained to be used for additional sampling of the metering pit if required in the future.  During all rounds, 

purge water generated during sampling was returned to the Site 23 underdrain metering pit.   

 



TABLE 2-1 
 

SUMMARY OF WATER QUALITY MEASUREMENTS  
ROUNDS 1 THROUGH 4 SAMPLING EVENTS 

SITE 23 UNDERDRAIN METERING PIT 
NSB-NLON, GROTON, CONNECTICUT 

 

Round 
pH 

(SU) 
Conductivity 

(mS/cm) 

Dissolved 
Oxygen 
(mg/L) 

Temperature 
(ºC) 

Oxidation-
Reduction 
Potential 

(mV) 

Turbidity 
(NTU) 

1 6.18 0.709 9.00 16.63 45 55.60 
2 6.61 5.8(1) 4.70 17.30 15 26.00 
3 5.67 0.594 4.15 13.20 52 3.40 
4 6.33 0.648 18.26(2) 11.76 40 2.43 

 
1 Result appears to be anomalous compared to the other three rounds of data.  The 

equipment calibration results, field notes, and manufacturer’s information for the 
water quality probe were reviewed; however, a cause for the anomaly could not be 
determined.  

2 Result appears to be anomalous compared to the other three rounds of data.  The 
peristaltic pump used during Round 4 may have caused this elevated dissolved 
oxygen concentration. 
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3.0  RESULTS 

3.1 DATA VALIDATION 

This section describes the data review processes used to determine whether analytical laboratory data 

were of acceptable technical quality for use in decision making.  The review began with data validation, 

which is a comparison of data quality indicators (DQIs) to prescribed acceptance criteria.  The DQIs are 

measures to assess the bias and precision of the analytical calibrations and sample analyses.  The 

output of this review was a set of alphabetic flags such as ”U,” “J,” “R,” or combinations thereof, that may 

have been assigned to individual results based on the validation effort.  These flags were used to infer 

the general quality of the data.  Also evaluated were the measures of data completeness, sensitivity, 

comparability, and representativeness. 

 

3.1.1 Data Validation Process 

All of the results from analytical laboratory samples were validated according to several specifications.  

Assignment of data qualification flags conformed to United States Environmental Protection Agency 

(USEPA) Contract Laboratory Program (CLP) National Functional Guidelines for Low Concentration 

Organic Data Review (June 2001), USEPA Region 1 Laboratory Data Validation Functional Guidelines 

for Evaluating Organics Analyses (December 1996), and USEPA Region 1 Laboratory Data Validation 

Functional Guidelines for Evaluating Inorganics Analyses (February 1989) to the greatest extent 

practicable for non-CLP data.  

 

Data validation specifications require that various data qualifiers be assigned when a deficiency is 

detected or when a result is less than its detection limit.  If no qualifier is assigned to a result that has 

been validated, the data user is assured that no technical deficiencies were identified during validation.  

The qualification flags used are defined as follows: 

 

U – Indicates that the chemical was not detected at the numerical detection limit (sample-specific 

detection limit) noted.  Non-detected results from the laboratory are reported in this manner.  This 

qualifier is also added to a positive result (reported by the laboratory) if the detected concentration is 

determined to be attributable to contamination introduced during field sampling or laboratory analysis. 

 

UJ – Indicates that the chemical was not detected; however, the detection limit (sample-specific detection 

limit) is considered to be estimated based on problems encountered during laboratory analysis.  The 

associated numerical detection limit is regarded as inaccurate or imprecise. 

 

060809/P 3-1 CTO 73 



SEPTEMBER 2008 

J – Indicates that the chemical was detected; however, the associated numerical result is not a precise 

representation of the concentration that is actually present in the sample.  The laboratory reported 

concentration is considered to be an estimate of the true concentration. 

 

UR – Indicates that the chemical may or may not be present.  The non-detected analytical result reported 

by the laboratory is considered to be unreliable and unusable.  This qualifier is applied in cases of gross 

technical deficiencies (e.g., holding times missed by a factor of two times the specified time limit, severe 

calibration non-compliances, and extremely low analyte recoveries). 

 

R – Indicates that the chemical may or may not be present.  The positive analytical result reported by the 

laboratory is considered to be unreliable and unusable.  This qualifier is applied in cases of gross 

technical deficiencies. 

 

The preceding data qualifiers may be categorized as indicative of major or minor problems.  Major 

problems are defined as issues that result in the rejection of data and qualification with UR or R data 

validation qualifiers.  These data are considered invalid and are not used for decision-making purposes 

unless they are used in a qualitative way and the use is justified and documented.  Minor problems are 

defined as issues resulting in the estimation of data and qualification with U, J, and UJ data validation 

qualifiers.  Estimated analytical results are considered to be suitable for decision-making purposes unless 

the data use requirements are very stringent and the qualifier indicates a deficiency that is incompatible 

with the intended data use.  A U qualifier does not necessarily indicate that a data deficiency exists 

because all non-detect values are flagged with the U qualifier regardless of whether a quality deficiency 

has been detected.     

 

3.1.2 Data Validation Outputs 

After data were validated, a list was developed of non-conformities requiring data qualifier flags that were 

used to alert the data user to inaccurate or imprecise data.  For situations in which several QC criteria 

were out of specification, the data validator made professional judgments and/or comments on the validity 

of the overall data package. The reviewer then prepared a technical memorandum presenting 

qualification of the data, if necessary, and the rationale for making such qualifications.  The net result was 

a data package that had been carefully reviewed for its adherence to prescribed technical requirements. 

Pertinent quality estimates are summarized in a more quantitative format in the following section. 

 

3.1.3 Data Quality Review 

DQIs are parameters that are monitored to help establish the quality of data generated during an 

investigation.  Some of the DQIs are generated from analysis of field samples (e.g., field duplicates) and 
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some are generated from the analysis of laboratory samples (e.g., laboratory duplicates).  Individually, 

field and laboratory DQIs provide measures of the performance of the respective investigative operations 

(field or laboratory).  During data validation, individual QC results were evaluated.  If individual QC results 

were acceptable, no validation flag was assigned to an analytical result; otherwise, a flag indicating the 

type of QC deficiency was assigned to the result.  Table 3-1 lists all the data that were rejected and the 

reasons for the rejections.  This data is considered un-useable for any purposes.  The semivolatile 

compound pentachlorophenol is considered a poor responder, and several calibrations failed due to low 

pentachlorophenol response.  Table 3-2 lists all the data that were qualified and the reasons for the 

qualification.  The qualified data from Table 3-2 are useable for their intended purpose. 

 

3.1.4 Completeness 

Completeness is a measure of the number of valid samples or measurements that are available relative 

to the number of samples or measurements that were intended to be generated.  For this project, 

completeness was measured on two different bases, samples collected and laboratory measurements, 

as follows: 

 

• Sample completeness was a measure of the usable samples collected compared to those intended 

to be collected. 

 

• Laboratory measurement completeness was a measure of the amount of usable, valid, laboratory 

measurements obtained for each target analyte. 

 

Usable, valid samples (or results) were those judged, after data assessment, to represent the sampling 

populations and to not have been disqualified for use through data validation or additional data review.  

Completeness was determined using the following equation: 

 

100 x 
T
V  %C =  

 

where %C = percent completeness 

 V = number of samples (or results) determined to be valid 

 T = total number of planned samples (or results) 

 

All samples proposed were collected during all four sampling rounds. The percent completeness (%C) for 

laboratory measurement for all analytical fractions for all four rounds was 100, with the exception of 

SW-846 Methods 8270C and 8270C-SIM. One 4-nitroaniline and six pentachlorophenol data points were 

060809/P 3-3 CTO 73 



SEPTEMBER 2008 

rejected. With the seven rejected semivolatile data points, the laboratory completeness for semivolatiles 

was approximately 98 percent, which is still greater than the 90 percent quality control level.  

 

3.1.5 Sensitivity 

The method detection limits (MDLs) reported by the laboratory were less than the action limits specified 

for the Connecticut Remediation Standards Regulations (RSRs) (January 1996 and October 24, 2005) 

and NSB-NLON General Permit for the Discharge of Stormwater Associated with Industrial Activity 

(DEP-PERD-GP-014, Issuance Date: October 1, 2002 and Modified Date: July 15, 2003). Therefore, 

sensitivity specifications were not adversely affected for this project, and data quality objectives were met.   

 

3.1.6 Laboratory Accuracy 

Accuracy in the laboratory is measured through the comparison of a spiked sample or laboratory control 

sample (LCS) result to a known or calculated value and is expressed as a percent recovery (%R).  It was 

also assessed by monitoring the analytical recovery of select surrogate compounds added to samples 

that were analyzed by organic chromatographic methods.  LCSs were used to assess the accuracy of 

laboratory operations with minimal sample matrix effects.  MS and surrogate compound analyses 

measure the combined accuracy effects of the sample matrix, sample preparation, and sample 

measurement.  LCS and MS analyses were performed at a frequency of one per 20 associated samples.  

Laboratory accuracy was assessed by comparing calculated %R values to accuracy control limits 

specified by the laboratory. 

 

Percent recovery is calculated using the following equation: 

 

( ) 100 x 
S

S - S  R% os=  

 

 where %R = percent recovery 

  Ss = result of spiked sample 

  So = result of non-spiked sample 

  S = concentration of spiked amount. 

 

All MS/MSD recovery, LCS/LCS duplicate(LCSD) recovery, and surrogate recovery non-compliances that 

resulted in qualification of data are presented in Table 3-2.  Although data are qualified due to MS/MSD, 

LCS/LCSD, and surrogate recovery non-compliances, this is not expected to adversely affect data quality 

because the data are still useable for risk assessment.  Three pentachlorophenol data points were 

rejected due to MS/MSD, LCS/LCSD, and/or surrogate recoveries less than 10 percent.  These data are 
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not useable for risk assessment because of low bias, and its affect on data quality will be assessed in the 

risk assessment section of this report. 

 

3.1.7 Laboratory Precision 

Precision is a measure of the degree to which two or more measurements are in agreement and 

describes the reproducibility of measurements of the same parameter for samples analyzed under similar 

conditions.    

 

Precision for chemical parameters is expressed as a relative percent difference (RPD), which is defined 

as the ratio of the difference to the mean for the two values being evaluated.  RPDs, typically expressed 

as percentages, are used to evaluate both field and laboratory duplicate precision and are calculated as 

follows: 

 

( ) 100 x 
/ V2 V1

 V2- V1
  RPD

2+
=  

 

 where  RPD = relative percent difference 

  V1, V2 = two results obtained by analyzing duplicate samples 

 

The precision estimates obtained from duplicate field samples encompass the combined uncertainty 

associated with sample collection, homogenization, splitting, handling, laboratory and field storage (as 

applicable), preparation for analysis, and analysis.  In contrast, precision estimates obtained from 

analyzing duplicate laboratory samples incorporate only homogenization, subsampling, preparation for 

analysis, laboratory storage (if applicable), and analysis uncertainties. 

 

Field duplicate imprecision was noted for several parameters in several samples in Table 3-2.  However, 

none of these field duplicate non-compliances resulted in rejection of the data. All MS/MSD, LCS/LCSD, 

and field duplicate precision data are considered useable for risk assessment. 

 

3.1.8 Comparability 

Comparability is defined as the confidence with which one data set can be compared with another (e.g., 

among sampling points and among sampling events). Comparability was achieved by using standardized 

sampling and analysis methods, and standardized data reporting formats.  Comparability of laboratory 

measurements was achieved primarily through the use and documentation of standard sampling and 

analytical methods.  Results were reported in units that ensured comparability with previous data and with 
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current state and federal standards and guidelines. Comparability of laboratory measurements was 

assessed primarily through the use of QC samples and through adherence to the QA plan.   

 

Calibration non-compliances occurred in the volatile, semivolatile, and metals fractions for several samples. 

Six of the seven rejected data points are due to poor instrument response for semivolatile compounds 

4-nitroaniline and pentachlorophenol. These compounds are considered poor responders by SW-846 

Method 8270C.  The low instrument responses for 4-nitroaniline and pentachlorophenol indicate a low bias, 

and positive results for these compounds at the low end of the calibration curve may not be detected.  

 

3.1.9 Representativeness 

Representativeness is an expression of the degree to which data accurately and precisely depict the 

actual characteristics of a population or environmental condition existing at the site.  

 

The Site 23 Underdrain Metering Pit Sampling Work Plan (Tetra Tech, 2007a) and the use of 

standardized sampling, sample handling, sample analysis, and data reporting procedures were designed 

so that the final data would be accurate representations of actual site conditions.  It is believed that all 

reported data are adequately representative of site conditions. 

 

3.2 QUALITY ASSURANCE/QUALITY CONTROL PROGRAM 

Table 3-3 summarizes the actual detection limits achieved by the laboratory that analyzed the Year 1 

groundwater samples.  By comparing the required and achieved detection limits, it is evident that the 

analyses performed by the project laboratory met the project requirements (i.e., achieved detection limits 

less than remedial goals and monitoring criteria). 

 

3.3 ANALYTICAL DATA EVALUATION 

The results of the underdrain metering pit sampling events are discussed below.  The analytical results 

for the February 2008 sampling event are provided in Appendix B.  The analytical results for Rounds 1 

through 3 were previously provided in their respective quarterly reports (Tetra Tech, 2007b, 2007c, and 

2008).  The analytical data for all Year 1 quarterly sampling events are summarized in Table 3-3 and 

Appendix C. 

 

Round 1 

Seven VOCs (bromodichloromethane, chloroform, cis-1,2-dichloroethene, isopropylbenzene, methyl 

tert-butyl ether (MTBE), tetrachloroethene, and trichloroethene), one PAH (2-methylnaphthalene), 10 

metals (aluminum, barium, calcium, iron, lead, magnesium, manganese, potassium, sodium, and zinc), 
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and ETPH were detected during the Round 1 event in either the original or duplicate sample.  The original 

sample and duplicate sample concentrations were comparable, with the exception of 

bromodichloromethane and selenium.  Bromodichloromethane was detected in the original sample and 

not in the duplicate sample.  Selenium was detected in the filtered and unfiltered duplicate sample for 

metals and not in the original sample.  None of the detected concentrations exceeded any established 

CTDEP criteria.   

 

Because all Round 1 concentrations were in compliance with criteria, it was concluded that the 

groundwater does not represent a significant risk to human health or the environment under current 

conditions. 

 

Round 2 

Six VOCs (cyclohexane, cis-1,2-dichloroethene, isopropylbenzene, MTBE, tetrachloroethene, and 

trichloroethene), no PAHs, 15 metals (aluminum, arsenic, barium, calcium, chromium, copper, iron, lead, 

magnesium, manganese, potassium, silver, sodium, vanadium, and zinc), and ETPH were detected 

during the Round 2 event.  All of the Round 2 results were in compliance with CTDEP criteria except for 

arsenic in the unfiltered sample.  Arsenic was detected at a concentration of 13.9 micrograms per liter 

(µg/L) in the unfiltered sample, which exceeds the surface water protection criterion (4 µg/L).  However, 

arsenic was detected at 1.2 µg/L in the filtered sample, which is less than the criteria, and was not 

detected at similar concentrations in previous or subsequent sampling events.  Because the arsenic 

concentration detected in the filtered sample was significantly less than the concentration detected in the 

unfiltered sample, it is likely that the unfiltered arsenic concentration is a result of suspended solid 

particles in the water and is not indicative of groundwater quality.  Therefore, because all of the filtered 

sample concentrations were in compliance with criteria, it was concluded that the groundwater did not 

represent a significant risk to human health or the environment. 

 

Round 3 

Four VOCs (cis-1,2-dichloroethene, MTBE, tetrachloroethene, and trichloroethene), 20 PAHs (1-

methylnaphthalene, 2-methylnaphthalene, 4-nitroaniline, acenaphthene, anthracene, 

benzo(a)anthracene, benzo(a)pyrene, benzo(b)flouranthene, benzo(g,h,i)perylene, benzo(k)flouranthene, 

chrysene, dibenzo(a,h)anthracene, fluoranthene, fluorene, hexachlorobenzene, hexachlorobutadiene, 

indeno(1,2,3-cd)pyrene, naphthalene, phenanthrene, pyrene), 12 metals (aluminum, barium, calcium, 

chromium, cobalt, iron, magnesium, manganese, nickel, potassium, sodium, and zinc), and ETPH were 

detected during the Round 3 event.  Round 3 was the only event which PAHs were detected at significant 

concentrations.  Concentrations were less than criteria except for seven PAH concentrations as shown in 

Table 3-3.  Concentrations of PAHs exceeded Surface Water Protection Criteria but were all low (approx. 
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1 µg/L or less).  Similar concentrations of PAHs were detected once before in May 2001 during a series 

of four sampling rounds conducted by another Navy contractor after the metering pit was installed.  

Although 21 PAHs were detected in sample S23GWMPM-03, only three PAHs were detected in the field 

duplicate sample, and none of those detections exceeded of Surface Water Protection Criteria.  The 

discrepancy between the original sample and field duplicate may indicate that the PAH results are not 

truly indicative of groundwater quality.  The sample collection technicians have noted that an orange/rust 

colored floc forms in the bottom of the manhole between sampling events.  Every attempt is made to limit 

collection of the floc with the groundwater; however, it is thought that the sampling technique disturbed 

the floc, which resulted in sediment particles being collected with the aqueous sample.  The PAHs could 

then have been bound to the sediment particles.  Both filtered and unfiltered samples were collected for 

inorganics analysis because it was anticipated that sediment particles in the aqueous samples may be 

problematic.  The inorganic data show that there have been fewer detections of metals in filtered samples 

than in unfiltered samples, which suggests that sediment particles are present to some extent.  

 

Based on the discrepancy between the original sample and field duplicate results and the low levels of 

PAHs detected, it was concluded that the PAH results were not indicative of groundwater quality and that 

the groundwater does not represent a significant risk to human health or the environment.  To confirm 

that the PAH results are related to sediment particles, it was recommended that both total and filtered 

PAH samples be collected during the Round 4 sampling event.  

 

A discrepancy between the original and field duplicate results for ETPH was also identified.  The original 

sample result for ETPH was non-detect; however, the concentration in the field duplicate was 1600 µg/L, 

which also supports the possibility that sediment particles could be affecting the results.  The detection of 

ETPH in the field duplicate was less than the allowable concentration listed in the general stormwater 

permit of 2,500 µg/L (for oil and grease). 

 

In addition to the discrepancy between sample and duplicate results for hexachlorobenzene (1.2 µg/L and 

0.2 U µg/L), as was the case for many PAHs,  it was noted during Round 3 that the detection limit for 

hexachlorobenzene in the duplicate sample was greater than the Connecticut Surface Water Protection 

Criterion (0.077 µg/L).  The reported detection limit (0.2 µg/L) is the practical quantitation limit (PQL) for 

Method SW-846 8270C SIM performed by the project laboratory.  This method is typically used by 

commercial laboratories to obtain the lowest possible detection limit. Therefore, because the Surface 

Water Protection Criteria (0.077 µg/L) is approximately one order of magnitude less than the PQL, current 

technology available to commercial laboratories is not able to reach the required detection limit.  

According to 22a-133k-3(f)(4)(B) of the Connecticut RSRs, compliance with groundwater criterion can be 

shown when the detected concentration is less than the lowest concentration that can be consistently and 

accurately quantified (i.e., the lowest detection limit achievable by current analytical methods). Therefore, 
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it was concluded that the 0.2 µg/L detection limit could be used as a surrogate Surface Water Protection 

Criterion for hexachlorobenzene.   

 

Because of the anomalous Round 3 results, the impact of Site 23 groundwater on human health and the 

environment was inconclusive. 

 

Round 4  

Five VOCs (benzene, cis-1,2-dichloroethene, MTBE, tetrachloroethene, and trichloroethene) and 12 

metals (aluminum, arsenic, barium, calcium, cobalt, iron, magnesium, manganese, nickel, potassium, 

sodium, and zinc) were detected during the Round 4 sampling event.  None of the detected 

concentrations exceeded any established Connecticut criteria. 

 

Both filtered and unfiltered samples were collected for PAH and ETPH analysis during Round 4 to verify 

Round 3 results suspected to be related to suspended sediment particles.  Fewer PAHs were detected 

during Round 4 than Round 3 and four of five PAH concentrations detected during Round 4 were less 

than Round 3 concentrations.  Unlike Round 3 when seven PAHs were detected above established 

CTDEP criteria, the PAH concentrations detected during Round 4 did not exceed any established CTDEP 

criteria.  ETPH was not detected in either the unfiltered or filtered sample during Round 4 compared to a 

detection of 1,600 µg/L during Round 3.  The Round 4 PAH and ETPH results were also similar to the 

data collected during Rounds 1 and 2, which supports the theory that the Round 3 results were 

anomalous.  However, it should be noted that during Round 4, no PAHs were detected in the unfiltered 

sample, but five PAHs were detected in the filtered sample.  This data suggests that a factor (e.g., filter, 

bottleware, or laboratory equipment) other than suspended sediment particles contributed to the PAHs 

detected during Round 4.  A similar factor may have caused the anomalous Round 3 results.  Therefore, 

the Round 4 results suggest that a factor other than suspended sediments in the sample may have 

caused the anomalous results during Round 3. 

 

Therefore, because all of the Round 4 sample concentrations were in compliance with the criteria, it was 

concluded that groundwater does not represent a significant risk to human health or the environment 

under current conditions. 

 

3.4 STATISTICAL/TREND ANALYSIS 

It was anticipated that statistical or trend analysis would be performed for the Site 23 data; however, 

because of the limited number of contaminants detected and the inconsistent/infrequent detection of 

chemicals in excess of criteria, no statistical or trend analysis is warranted.  This type of analysis may be 

performed in the future if additional data are collected and the results indicate the need for the analysis. 
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3.5 MEMORANDUM REGARDING HUMAN HEALTH RISKS ASSOCIATED WITH SITE 23 

GROUNDWATER (MAY 19, 2008) 

The following section summarizes the human health risk assessment (HHRA) memoranda that were 

completed to evaluate potential for adverse impacts on human health resulting from exposure to 

contaminated groundwater at Site 23.  The complete memorandum is provided in Appendix D. 

 

Historical and current information pertaining to Site 23 groundwater were reviewed to determine if Site 23 

groundwater poses a threat to human health and the environment.  Historical information reviewed as 

part of the evaluation included the Basewide Groundwater Operable Unit Remedial Investigation Report 

(BGOURI) (Tetra Tech, 2002) and data collected as part of the storm sewer rehabilitation (FWEC, 2001).  

Current data reviewed included the year of underdrain metering pit data collected through February 2008.  

USEPA and CTDEP guidance updated since the BGOURI were used in the evaluation. 

 

The conclusions of the evaluation are as follows: 

 

• The Human Health Risk Assessment (HHRA) performed during the BGOURI evaluated potential 

risks from exposures to groundwater by construction workers and hypothetical residents, although it 

is unlikely that direct contact exposures to Site 23 groundwater would occur based on current and 

expected future site use.  Cumulative risks were less than or within USEPA and CTDEP acceptable 

levels.  However, chemical-specific risks for tetrachloroethene exceeded the CTDEP target level for 

individual chemicals, although the maximum detected concentration of tetrachloroethene was less 

than its CTDEP Remediation Standard Regulations (RSR) (5 µg/L).  Concentrations of 

tetrachloroethene in Site 23 groundwater have decreased from 3 µg/L in the BGOURI to 0.3 µg/L 

during Round 4 sampling.  Chemical-specific risks associated with tetrachloroethene would now be 

less than the CTDEP target level for individual chemicals. 

 

• Human Health Risk Assessment guidance has been revised since the BGOURI HHRA was prepared 

but the changes in the guidance would not change the conclusions of the HHRA. 

 

• Concentrations of chemicals in groundwater samples after the storm sewer rehabilitation were 

greatest in samples collected in August and October 2000, right after completion of construction and 

decreased significantly in subsequent sampling rounds. 

 

• Concentrations of all chemicals detected in groundwater during the first year of the underdrain 

metering pit sampling were less than CTDEP Surface Water Protection and Volatilization Criteria with 

the exception of arsenic and several PAHs.  The concentration of total arsenic in the Round 2 sample 
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exceeded the Surface Water Protection Criteria although the concentration of arsenic in the filtered 

sample was less than the Surface Water Protection Criterion.  The arsenic detected in the unfiltered 

sample is believed to be a result of suspended solid particles in the water and the filtered sample is 

more indicative of groundwater quality.  Concentrations of acenaphthylene, benzo(a)anthracene, 

benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, hexachlorobenzene, and 

phenanthrene exceeded the Surface Water Protection Criterion.  These chemicals were not detected 

in the duplicate sample collected in Round 3 and these chemicals were not detected in the Round 4 

sample. 

 

• In general, concentrations of chemicals in Site 23 groundwater have decreased over time except as 

noted above.  

 

• Potential risks for construction workers exposed to Site 23 groundwater are still acceptable using the 

analytical results from the four rounds of quarterly sampling.  Potential risks for hypothetical residents 

exposed to Site 23 groundwater exceed acceptable levels, although Site 23 is not suitable for 

residential development. 

 

Based on existing information, under current and expected land use, Site 23 groundwater does not pose 

a significant threat to human health or the environment.  Adverse health effects are possible under 

hypothetical residential land use. 

 

3.6 MEMORANDUM REGARDING VAPOR INTRUSION EVALUATION FOR GROUNDWATER 

AT OPERABLE UNIT 9 (MAY 30, 2008) 

Groundwater data from Site 23, which is within operable unit (OU) 9, was evaluated to determine if there 

were unacceptable risks associated with vapor intrusion into buildings.  The complete memorandum for 

OU9 is provided in Appendix E.  Data from a total of eight sites (i.e., 2, 3, 7, 14, 15, 18, 20, and 23) were 

evaluated in the memorandum, but only the risk results for Site 23, which are called out in separate 

sections of the memorandum, are applicable to this report. 

 

The most recent groundwater data that was available for the site were used in the evaluation.  

Concentrations of volatile organic compounds (VOCs) in groundwater were compared to screening 

criteria for vapor intrusion.  Screening criteria were obtained from USEPA’s OSWER Draft Guidance for 

Evaluating the Vapor Intrusion into Indoor Air from Groundwater and Soils (Subsurface Vapor Intrusion 

Guidance), November 2002, CTDEP’s Proposed Revisions - Connecticut’s Remediation Standard 

Regulations Volatilization Criteria, March 2003, and USEPA Region I (USEPA, 2008).  The screening 

criteria are for residential exposures and are based on an incremental lifetime cancer risk (ILCR) of 1 x 

10-6 or a hazard index (HI) of 1.  If the risk-based screening criterion is less than the Maximum 
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Contaminant Level (MCL) the 2002 EPA guidance recommends using the MCL as the screening level.  

However, USEPA Region I guidance does not allow for MCLs to be used as screening criteria.  USEPA 

Region I provided risk-based screening levels for those cases where the USEPA draft guidance 

recommended MCLs as screening levels.  If chemicals were detected at concentrations exceeding either 

screening criteria, the chemicals were further evaluated using USEPA’s Johnson and Ettinger Vapor 

Intrusion Model. 

 

Year 1 quarterly groundwater data were used to evaluate the potential for vapor intrusion at Site 23.  

Concentrations of chloroform detected in one sample and trichloroethene detected in four samples 

exceeded the USEPA screening criteria.  Therefore, chloroform and trichloroethene were further 

evaluated using the Johnson and Ettinger Vapor Intrusion Model. 

 

Residential exposures, at Site 23 the ILCR for chloroform of 2 x 10-6 and trichloroethene of 4 x 10-6 based 

on the draft USEPA toxicity criteria are less than the CTDEP acceptable level for cumulative exposures 

but exceed the CTDEP acceptable level of 1 x 10-6 for individual chemicals.  The ILCR for trichloroethene 

for residential exposures based on the California Environmental Protection Agency (Cal EPA) toxicity 

value and ILCRs for industrial exposures for trichloroethene and vinyl chloride are all less than 1 x 10-6.  

Also the maximum detected concentration of chloroform in groundwater samples at Site 23 of 3 µg/L is 

less than the residential CTDEP RSR of 26 µg/L for vapor intrusion. 

 

Modeling results showed that cancer risks for chloroform under a residential scenario were within USEPA 

acceptable levels but exceeded CTDEP acceptable levels.  Cancer risks for trichloroethene based upon 

California EPA toxicity criteria were within USEPA and CTDEP acceptable levels for residential and 

industrial scenarios but cancer risks for a residential scenario based on draft USEPA toxicity criteria 

exceeded CTDEP acceptable levels.  Further Applicable or Relevant and Appropriate Requirements 

(ARARs) showed that vapor intrusion is not an issue at Site 23.  No further action is required for vapor 

intrusion issues. 

 



TABLE 3-1

DATA REJECTION AND REASONS FOR REJECTIONS
SITE 23 UNDERDRAIN METERING PIT
NSB-NLON, GROTON, CONNECTICUT

SAMPLE NUMBER PARAMETER SAMPLE RESULT 
(µG/L)

VALIDATION  
QUALIFIER

QUALIFICATION 
CODE REASON FOR QUALIFICATION

S23GWMPM-03-D 4-NITROANILINE 1 UR C Calibration non-compliance.

S23GWMPM01 PENTACHLOROPHENOL 1 UR CDE

Calibration non-compliance, MS/MSD 
recovery noncompliance, and 

LCS/LCSD recovery non-compliance.

S23GWMPM01-D PENTACHLOROPHENOL 1 UR CE
Calibration non-compliance and 

LCS/LCSD recovery non-compliance.
S23GWMPM02 PENTACHLOROPHENOL 1 UR C Calibration non-compliance.
S23GWMPM-03 PENTACHLOROPHENOL 1 UR C Calibration non-compliance
S23GWMPM-03-D PENTACHLOROPHENOL 1 UR C Calibration non-compliance
S23GWMPM04 PENTACHLOROPHENOL 1 UR R Surrogate recovery non-compliance.

MS/MSD = Matrix spike/matrix spike duplicate
LCS/LCSD = Laboratory control sample/LCS duplicate



TABLE 3-2

DATA QUALIFICATION AND REASONS FOR QUALIFICATIONS
SITE 23 UNDERDRAIN METERING PIT
NSB-NLON, GROTON, CONNETICUT

PAGE 1 OF 9

SAMPLE NUMBER PARAMETER SAMPLE RESULT (µG/L) VALIDATION  
QUALIFIER QUALIFICATION CODE REASON FOR QUALIFICATION

S23GWMPM01 2,4-DIMETHYLPHENOL 10 UJ D MS/MSD recovery non-compliance
S23GWMPM01 2,4-DINITROPHENOL 25 UJ C Calibration non-compliance.
S23GWMPM01 2-METHYLNAPHTHALENE 0.17 J P Uncertainty near the detection limit.
S23GWMPM01 4-NITROPHENOL 25 UJ C Calibration non-compliance.
S23GWMPM01 ALUMINUM 20.4 J P Uncertainty near the detection limit.
S23GWMPM01 ANTIMONY 2.3 U A Laboratory blank contamination.
S23GWMPM01 ARSENIC 3.7 U A Laboratory blank contamination.
S23GWMPM01 ARSENIC 3.5 U A Laboratory blank contamination.
S23GWMPM01 BENZO(A)PYRENE 0.2 UJ D MS/MSD recovery non-compliance
S23GWMPM01 BENZO(G,H,I)PERYLENE 0.2 UJ D MS/MSD recovery non-compliance
S23GWMPM01 BENZO(K)FLUORANTHENE 0.2 UJ C Calibration non-compliance.

S23GWMPM01 BIS(2-ETHYLHEXYL)PHTHALATE 1 UJ CD Calibration non-compliance and MS/MSD 
recovery non-compliance

S23GWMPM01 BROMODICHLOROMETHANE 0.3 J P Uncertainty near the detection limit.
S23GWMPM01 CHLOROETHANE 0.5 UJ C Calibration non-compliance.
S23GWMPM01 CHLOROFORM 3 J G Field duplicate imprecision.
S23GWMPM01 CHROMIUM 0.94 U A Laboratory blank contamination.
S23GWMPM01 CHROMIUM 1.2 U A Laboratory blank contamination.
S23GWMPM01 CIS-1,2-DICHLOROETHENE 0.3 J P Uncertainty near the detection limit.
S23GWMPM01 COBALT 0.84 U A Laboratory blank contamination.
S23GWMPM01 COBALT 0.67 U A Laboratory blank contamination.
S23GWMPM01 COPPER 3 U A Laboratory blank contamination.
S23GWMPM01 COPPER 14.9 U A Laboratory blank contamination.
S23GWMPM01 DIBENZO(A,H)ANTHRACENE 0.2 UJ D MS/MSD recovery non-compliance
S23GWMPM01 DI-N-OCTYL PHTHALATE 10 UJ C Calibration non-compliance.
S23GWMPM01 INDENO(1,2,3-CD)PYRENE 0.2 UJ D MS/MSD recovery non-compliance
S23GWMPM01 ISOPROPYLBENZENE 0.1 J P Uncertainty near the detection limit.
S23GWMPM01 LEAD 1.3 J P Uncertainty near the detection limit.
S23GWMPM01 MERCURY 0.03 U A Laboratory blank contamination.
S23GWMPM01 MERCURY 0.03 U A Laboratory blank contamination.
S23GWMPM01 METHYLENE CHLORIDE 0.5 UJ C Calibration non-compliance.
S23GWMPM01 NICKEL 1 U A Laboratory blank contamination.
S23GWMPM01 NICKEL 1.1 U A Laboratory blank contamination.
S23GWMPM01 TETRACHLOROETHENE 0.3 J P Uncertainty near the detection limit.
S23GWMPM01 THALLIUM 0.99 U A Laboratory blank contamination.
S23GWMPM01 THALLIUM 1.2 U A Laboratory blank contamination.
S23GWMPM01 TPH (C09-C36) 55 J P Uncertainty near the detection limit.
S23GWMPM01 TRICHLOROETHENE 0.4 J P Uncertainty near the detection limit.



TABLE 3-2

DATA QUALIFICATION AND REASONS FOR QUALIFICATIONS
SITE 23 UNDERDRAIN METERING PIT
NSB-NLON, GROTON, CONNETICUT

PAGE 2 OF 9

SAMPLE NUMBER PARAMETER SAMPLE RESULT (µG/L) VALIDATION  
QUALIFIER QUALIFICATION CODE REASON FOR QUALIFICATION

S23GWMPM01 TRICHLOROFLUOROMETHANE 0.5 UJ C Calibration non-compliance.
S23GWMPM01 VANADIUM 1.3 U A Laboratory blank contamination.
S23GWMPM01 VANADIUM 0.7 U A Laboratory blank contamination.
S23GWMPM01 ZINC 21.3 J C Calibration non-compliance.
S23GWMPM01 ZINC 21.4 J C Calibration non-compliance
S23GWMPM01-D 2,4-DINITROPHENOL 25 UJ C Calibration non-compliance.
S23GWMPM01-D 2-METHYLNAPHTHALENE 0.16 J P Uncertainty near the detection limit.
S23GWMPM01-D 4-NITROPHENOL 25 UJ C Calibration non-compliance.
S23GWMPM01-D ALUMINUM 36.7 J P Uncertainty near the detection limit.
S23GWMPM01-D ANTIMONY 1.5 U A Laboratory blank contamination.
S23GWMPM01-D ANTIMONY 1.6 U A Laboratory blank contamination.
S23GWMPM01-D ARSENIC 3 U A Laboratory blank contamination.
S23GWMPM01-D ARSENIC 2.2 U A Laboratory blank contamination.
S23GWMPM01-D BENZO(K)FLUORANTHENE 0.2 UJ C Calibration non-compliance.
S23GWMPM01-D BIS(2-ETHYLHEXYL)PHTHALATE 1 UJ C Calibration non-compliance.
S23GWMPM01-D CHLOROETHANE 0.5 UJ C Calibration non-compliance.
S23GWMPM01-D CHLOROFORM 2 J G Field duplicate imprecision.
S23GWMPM01-D CHROMIUM 0.81 U A Laboratory blank contamination.
S23GWMPM01-D CHROMIUM 0.44 U A Laboratory blank contamination.
S23GWMPM01-D CIS-1,2-DICHLOROETHENE 0.2 J P Uncertainty near the detection limit.
S23GWMPM01-D COBALT 0.64 U A Laboratory blank contamination.
S23GWMPM01-D COBALT 0.86 U A Laboratory blank contamination.
S23GWMPM01-D COPPER 3 U A Laboratory blank contamination.
S23GWMPM01-D COPPER 2.2 U A Laboratory blank contamination.
S23GWMPM01-D DI-N-OCTYL PHTHALATE 10 UJ C Calibration non-compliance.
S23GWMPM01-D ISOPROPYLBENZENE 0.09 J P Uncertainty near the detection limit.
S23GWMPM01-D LEAD 1.8 J P Uncertainty near the detection limit.
S23GWMPM01-D MERCURY 0.04 U A Laboratory blank contamination.
S23GWMPM01-D MERCURY 0.04 U A Laboratory blank contamination.
S23GWMPM01-D METHYLENE CHLORIDE 0.5 UJ C Calibration non-compliance.
S23GWMPM01-D NICKEL 0.77 U A Laboratory blank contamination.
S23GWMPM01-D NICKEL 0.88 U A Laboratory blank contamination.
S23GWMPM01-D SELENIUM 2 J P Uncertainty near the detection limit.
S23GWMPM01-D SELENIUM 1.7 J P Uncertainty near the detection limit.
S23GWMPM01-D TETRACHLOROETHENE 0.3 J P Uncertainty near the detection limit.
S23GWMPM01-D THALLIUM 2.3 U A Laboratory blank contamination.
S23GWMPM01-D THALLIUM 0.93 U A Laboratory blank contamination.
S23GWMPM01-D TRICHLOROETHENE 0.3 J P Uncertainty near the detection limit.



TABLE 3-2

DATA QUALIFICATION AND REASONS FOR QUALIFICATIONS
SITE 23 UNDERDRAIN METERING PIT
NSB-NLON, GROTON, CONNETICUT

PAGE 3 OF 9

SAMPLE NUMBER PARAMETER SAMPLE RESULT (µG/L) VALIDATION  
QUALIFIER QUALIFICATION CODE REASON FOR QUALIFICATION

S23GWMPM01-D TRICHLOROFLUOROMETHANE 0.5 UJ C Calibration non-compliance.
S23GWMPM01-D VANADIUM 1.4 U A Laboratory blank contamination.
S23GWMPM01-D VANADIUM 0.56 U A Laboratory blank contamination.
S23GWMPM01-D ZINC 19.5 J C Calibration non-compliance.
S23GWMPM02 2,4,6-TRICHLOROPHENOL 10 UJ D MS/MSD recovery non-compliance
S23GWMPM02 2,4-DIMETHYLPHENOL 10 UJ D MS/MSD recovery non-compliance
S23GWMPM02 2,4-DINITROPHENOL 25 UJ C Calibration non-compliance.
S23GWMPM02 2-CHLOROPHENOL 10 UJ D MS/MSD recovery non-compliance
S23GWMPM02 4,6-DINITRO-2-METHYLPHENOL 25 UJ C Calibration non-compliance.
S23GWMPM02 4-NITROANILINE 1 UJ C Calibration non-compliance.
S23GWMPM02 ALUMINUM 21.3 J P Uncertainty near the detection limit.
S23GWMPM02 ARSENIC 1.2 J P Uncertainty near the detection limit.
S23GWMPM02 BUTYL BENZYL PHTHALATE 10 UJ C Calibration non-compliance.
S23GWMPM02 CADMIUM 0.64 U A Laboratory blank contamination.
S23GWMPM02 CHROMIUM 0.3 J P Uncertainty near the detection limit.
S23GWMPM02 CIS-1,2-DICHLOROETHENE 0.3 J P Uncertainty near the detection limit.
S23GWMPM02 COBALT 0.47 J P Uncertainty near the detection limit.
S23GWMPM02 COPPER 0.7 U A Laboratory blank contamination.
S23GWMPM02 CYCLOHEXANE 0.1 J P Uncertainty near the detection limit.
S23GWMPM02 ISOPROPYLBENZENE 0.1 J P Uncertainty near the detection limit.
S23GWMPM02 LEAD 1.1 U A Laboratory blank contamination.
S23GWMPM02 METHYL TERT-BUTYL ETHER 0.4 J P Uncertainty near the detection limit.
S23GWMPM02 NICKEL 0.78 J P Uncertainty near the detection limit.
S23GWMPM02 SELENIUM 2.4 U A Laboratory blank contamination.
S23GWMPM02 TETRACHLOROETHENE 0.4 J P Uncertainty near the detection limit.
S23GWMPM02 THALLIUM 0.98 U A Laboratory blank contamination.
S23GWMPM02 THALLIUM 1.7 U A Laboratory blank contamination.
S23GWMPM02 TPH (C09-C36) 140 J D MS/MSD recovery non-compliance
S23GWMPM02 TRICHLOROETHENE 0.5 J P Uncertainty near the detection limit.
S23GWMPM-03 1-METHYLNAPHTHALENE 0.96 J D MS/MSD recovery non-compliance
S23GWMPM-03 2,2'-OXYBIS(1-CHLOROPROPANE) 10 UJ H Holding time exceedance.
S23GWMPM-03 2,4,5-TRICHLOROPHENOL 25 UJ H Holding time exceedance.
S23GWMPM-03 2,4,6-TRICHLOROPHENOL 10 UJ H Holding time exceedance.
S23GWMPM-03 2,4-DICHLOROPHENOL 10 UJ H Holding time exceedance.

S23GWMPM-03 2,4-DIMETHYLPHENOL 10 UJ DH MS/MSD recovery non-compliance and 
holding time exceedance.

S23GWMPM-03 2,4-DINITROPHENOL 25 UJ H Holding time exceedance.
S23GWMPM-03 2,4-DINITROTOLUENE 10 UJ H Holding time exceedance.
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S23GWMPM-03 2,6-DINITROTOLUENE 10 UJ H Holding time exceedance.
S23GWMPM-03 2-CHLORONAPHTHALENE 10 UJ H Holding time exceedance.

S23GWMPM-03 2-CHLOROPHENOL 10 UJ DH MS/MSD recovery non-compliance and 
holding time exceedance.

S23GWMPM-03 2-METHYLNAPHTHALENE 1.1 J DG MS/MSD recovery non-compliance and 
field duplicate imprecision.

S23GWMPM-03 2-METHYLPHENOL 10 UJ H Holding time exceedance.
S23GWMPM-03 2-NITROANILINE 25 UJ H Holding time exceedance.
S23GWMPM-03 2-NITROPHENOL 10 UJ H Holding time exceedance.

S23GWMPM-03 3&4-METHYLPHENOL 10 UJ DH MS/MSD recovery non-compliance and 
holding time exceedance.

S23GWMPM-03 3,3'-DICHLOROBENZIDINE 10 UJ H Holding time exceedance.

S23GWMPM-03 3-NITROANILINE 25 UJ CH Calibration non-compliance and holding 
time exceedance.

S23GWMPM-03 4,6-DINITRO-2-METHYLPHENOL 25 UJ H Holding time exceedance.
S23GWMPM-03 4-BROMOPHENYL PHENYL ETHER 10 UJ H Holding time exceedance.
S23GWMPM-03 4-CHLORO-3-METHYLPHENOL 10 UJ H Holding time exceedance.

S23GWMPM-03 4-CHLOROANILINE 10 UJ CH Calibration non-compliance and holding 
time exceedance.

S23GWMPM-03 4-CHLOROPHENYL PHENYL ETHER 10 UJ H Holding time exceedance.

S23GWMPM-03 4-NITROANILINE 0.75 J CDP
Calibration non-compliance, MS/MSD 

recovery non-compliance, and uncertainty 
near the detection limit.

S23GWMPM-03 4-NITROPHENOL 25 UJ CH Calibration non-compliance and holding 
time exceedance.

S23GWMPM-03 ACENAPHTHENE 0.83 J G Field duplicate imprecision.
S23GWMPM-03 ACENAPHTHYLENE 0.9 J G Field duplicate imprecision.
S23GWMPM-03 ANTHRACENE 0.92 J G Field duplicate imprecision.
S23GWMPM-03 ANTIMONY 1.8 U A Laboratory blank contamination.
S23GWMPM-03 ARSENIC 2.2 U A Laboratory blank contamination.
S23GWMPM-03 ARSENIC 1.9 U A Laboratory blank contamination.
S23GWMPM-03 BENZO(A)ANTHRACENE 1 J G Field duplicate imprecision.
S23GWMPM-03 BENZO(A)PYRENE 0.35 J D MS/MSD recovery non-compliance

S23GWMPM-03 BENZO(B)FLUORANTHENE 0.64 J DG MS/MSD recovery non-compliance and 
field duplicate imprecision.

S23GWMPM-03 BENZO(K)FLUORANTHENE 0.53 J D MS/MSD recovery non-compliance
S23GWMPM-03 BIS(2-CHLOROETHOXY)METHANE 10 UJ H Holding time exceedance.
S23GWMPM-03 BIS(2-CHLOROETHYL)ETHER 10 UJ H Holding time exceedance.
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S23GWMPM-03 BUTYL BENZYL PHTHALATE 10 UJ H Holding time exceedance.
S23GWMPM-03 CARBAZOLE 10 UJ H Holding time exceedance.
S23GWMPM-03 CHRYSENE 0.76 J G Field duplicate imprecision.
S23GWMPM-03 CIS-1,2-DICHLOROETHENE 0.2 J P Uncertainty near the detection limit.
S23GWMPM-03 COPPER 0.44 U A Laboratory blank contamination.

S23GWMPM-03 DIBENZO(A,H)ANTHRACENE 0.14 J DP MS/MSD recovery non-compliance and 
uncertainty near the detection limit.

S23GWMPM-03 DIBENZOFURAN 10 UJ H Holding time exceedance.
S23GWMPM-03 DIETHYL PHTHALATE 10 UJ H Holding time exceedance.
S23GWMPM-03 DIMETHYL PHTHALATE 10 UJ H Holding time exceedance.
S23GWMPM-03 DI-N-BUTYL PHTHALATE 10 UJ H Holding time exceedance.
S23GWMPM-03 DI-N-OCTYL PHTHALATE 10 UJ H Holding time exceedance.

S23GWMPM-03 FLUORANTHENE 1.1 J DG MS/MSD recovery non-compliance and 
field duplicate imprecision.

S23GWMPM-03 FLUORENE 0.97 J DG MS/MSD recovery non-compliance and 
field duplicate imprecision.

S23GWMPM-03 HEXACHLOROBENZENE 1.2 J DG MS/MSD recovery non-compliance and 
field duplicate imprecision.

S23GWMPM-03 HEXACHLOROBUTADIENE 0.64 J DP MS/MSD recovery non-compliance and 
uncertainty near the detection limit.

S23GWMPM-03 HEXACHLOROCYCLOPENTADIENE 10 UJ H Holding time exceedance.
S23GWMPM-03 HEXACHLOROETHANE 10 UJ H Holding time exceedance.
S23GWMPM-03 ISOPHORONE 10 UJ H Holding time exceedance.
S23GWMPM-03 LEAD 2.5 U A Laboratory blank contamination.
S23GWMPM-03 LEAD 2.1 U A Laboratory blank contamination.

S23GWMPM-03 NAPHTHALENE 1 J DG MS/MSD recovery non-compliance and 
field duplicate imprecision.

S23GWMPM-03 NITROBENZENE 10 UJ H Holding time exceedance.
S23GWMPM-03 N-NITROSO-DI-N-PROPYLAMINE 10 UJ H Holding time exceedance.
S23GWMPM-03 N-NITROSODIPHENYLAMINE 10 UJ H Holding time exceedance.
S23GWMPM-03 OIL & GREASE - HEM 1.2 UJ D MS/MSD recovery non-compliance

S23GWMPM-03 PHENANTHRENE 0.98 J DG MS/MSD recovery non-compliance and 
field duplicate imprecision.

S23GWMPM-03 PHENOL 10 UJ H Holding time exceedance.

S23GWMPM-03 PYRENE 0.84 J DG MS/MSD recovery non-compliance and 
field duplicate imprecision.

S23GWMPM-03 TETRACHLOROETHENE 0.3 J P Uncertainty near the detection limit.
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S23GWMPM-03 TOTAL PETROLEUM HYDROCARBONS 160 U A Laboratory blank contamination.
S23GWMPM-03 TRICHLOROETHENE 0.4 J P Uncertainty near the detection limit.
S23GWMPM-03 TRICHLOROFLUOROMETHANE 0.5 UJ C Calibration non-compliance.
S23GWMPM-03 VANADIUM 0.34 U A Laboratory blank contamination.
S23GWMPM-03-D 1,1,2-TRICHLOROETHANE 0.5 UJ R Surrogate recovery non-compliance.
S23GWMPM-03-D 1-METHYLNAPHTHALENE 0.048 J P Uncertainty near the detection limit.
S23GWMPM-03-D 2,4-DINITROPHENOL 25 UJ C Calibration non-compliance.
S23GWMPM-03-D 2-METHYLNAPHTHALENE 0.2 UJ G Field duplicate imprecision.
S23GWMPM-03-D 3,3'-DICHLOROBENZIDINE 10 UJ C Calibration non-compliance.
S23GWMPM-03-D 3-NITROANILINE 25 UJ C Calibration non-compliance.
S23GWMPM-03-D 4,6-DINITRO-2-METHYLPHENOL 25 UJ C Calibration non-compliance.
S23GWMPM-03-D 4-NITROPHENOL 25 UJ C Calibration non-compliance.

S23GWMPM-03-D ACENAPHTHENE 0.029 J GP Field duplicate imprecision and 
uncertainty near the detection limit.

S23GWMPM-03-D ACENAPHTHYLENE 0.2 UJ G Field duplicate imprecision.
S23GWMPM-03-D ANTHRACENE 0.2 UJ G Field duplicate imprecision.
S23GWMPM-03-D ANTIMONY 1.1 U A Laboratory blank contamination.
S23GWMPM-03-D ANTIMONY 1.3 U A Laboratory blank contamination.
S23GWMPM-03-D ARSENIC 4.7 U A Laboratory blank contamination.
S23GWMPM-03-D ARSENIC 1.1 U A Laboratory blank contamination.
S23GWMPM-03-D BENZO(A)ANTHRACENE 0.042 UJ G Field duplicate imprecision.
S23GWMPM-03-D BENZO(B)FLUORANTHENE 0.078 UJ G Field duplicate imprecision.
S23GWMPM-03-D CHRYSENE 0.2 UJ G Field duplicate imprecision.
S23GWMPM-03-D CIS-1,3-DICHLOROPROPENE 0.5 UJ R Surrogate recovery non-compliance.
S23GWMPM-03-D COPPER 0.68 U A Laboratory blank contamination.
S23GWMPM-03-D ETHYLBENZENE 0.5 UJ R Surrogate recovery non-compliance.
S23GWMPM-03-D FLUORANTHENE 0.2 UJ G Field duplicate imprecision.
S23GWMPM-03-D FLUORENE 0.2 UJ G Field duplicate imprecision.
S23GWMPM-03-D HEXACHLOROBENZENE 0.2 UJ G Field duplicate imprecision.
S23GWMPM-03-D HEXACHLOROCYCLOPENTADIENE 10 UJ C Calibration non-compliance.
S23GWMPM-03-D ISOPROPYLBENZENE 0.5 UJ R Surrogate recovery non-compliance.
S23GWMPM-03-D LEAD 2.2 U A Laboratory blank contamination.
S23GWMPM-03-D LEAD 2.8 U A Laboratory blank contamination.

S23GWMPM-03-D NAPHTHALENE 0.088 J GP Field duplicate imprecision and 
uncertainty near the detection limit.

S23GWMPM-03-D PHENANTHRENE 0.2 UJ G Field duplicate imprecision.
S23GWMPM-03-D PYRENE 0.2 UJ G Field duplicate imprecision.
S23GWMPM-03-D SELENIUM 2.3 U A Laboratory blank contamination.
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S23GWMPM-03-D STYRENE 0.5 UJ R Surrogate recovery non-compliance.

S23GWMPM-03-D TETRACHLOROETHENE 0.2 J PR Uncertainty near the detection limit and 
surrogate recovery non-compliance.

S23GWMPM-03-D TOLUENE 0.5 UJ R Surrogate recovery non-compliance.
S23GWMPM-03-D TOTAL PETROLEUM HYDROCARBONS 1600 J G Field duplicate imprecision.
S23GWMPM-03-D TOTAL XYLENES 0.5 UJ R Surrogate recovery non-compliance.
S23GWMPM-03-D TRANS-1,3-DICHLOROPROPENE 0.5 UJ R Surrogate recovery non-compliance.

S23GWMPM-03-D TRICHLOROETHENE 0.3 J PR Uncertainty near the detection limit and 
surrogate recovery non-compliance.

S23GWMPM-03-D TRICHLOROFLUOROMETHANE 0.5 UJ C Calibration non-compliance.
S23GWMPM04 1-METHYLNAPHTHALENE 0.093 J P Uncertainty near the detection limit.
S23GWMPM04 2,2'-OXYBIS(1-CHLOROPROPANE) 10 UJ H Holding time exceedance.
S23GWMPM04 2,4,5-TRICHLOROPHENOL 26 UJ H Holding time exceedance.

S23GWMPM04 2,4,6-TRICHLOROPHENOL 10 UJ DH MS/MSD recovery non-compliance and 
holding time exceedance.

S23GWMPM04 2,4-DICHLOROPHENOL 10 UJ DH MS/MSD recovery non-compliance and 
holding time exceedance.

S23GWMPM04 2,4-DIMETHYLPHENOL 10 UJ DH MS/MSD recovery non-compliance and 
holding time exceedance.

S23GWMPM04 2,4-DINITROPHENOL 26 UJ H Holding time exceedance.
S23GWMPM04 2,4-DINITROTOLUENE 10 UJ H Holding time exceedance.
S23GWMPM04 2,6-DINITROTOLUENE 10 UJ H Holding time exceedance.
S23GWMPM04 2-CHLORONAPHTHALENE 10 UJ H Holding time exceedance.
S23GWMPM04 2-CHLOROPHENOL 10 UJ H Holding time exceedance.
S23GWMPM04 2-METHYLNAPHTHALENE 0.21 UJ C Calibration non-compliance.
S23GWMPM04 2-METHYLNAPHTHALENE 0.2 UJ C Calibration non-compliance.
S23GWMPM04 2-METHYLPHENOL 10 UJ H Holding time exceedance.
S23GWMPM04 2-NITROANILINE 26 UJ H Holding time exceedance.
S23GWMPM04 2-NITROPHENOL 10 UJ H Holding time exceedance.

S23GWMPM04 3&4-METHYLPHENOL 10 UJ DH MS/MSD recovery non-compliance and 
holding time exceedance.

S23GWMPM04 3,3'-DICHLOROBENZIDINE 10 UJ H Holding time exceedance.
S23GWMPM04 3-NITROANILINE 26 UJ H Holding time exceedance.
S23GWMPM04 4,6-DINITRO-2-METHYLPHENOL 26 UJ H Holding time exceedance.
S23GWMPM04 4-BROMOPHENYL PHENYL ETHER 10 UJ H Holding time exceedance.
S23GWMPM04 4-CHLORO-3-METHYLPHENOL 10 UJ H Holding time exceedance.
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S23GWMPM04 4-CHLOROANILINE 10 UJ H Holding time exceedance.
S23GWMPM04 4-CHLOROPHENYL PHENYL ETHER 10 UJ H Holding time exceedance.
S23GWMPM04 4-NITROANILINE 1 UJ C Calibration non-compliance.
S23GWMPM04 4-NITROANILINE 1 UJ C Calibration non-compliance.
S23GWMPM04 4-NITROPHENOL 26 UJ H Holding time exceedance.
S23GWMPM04 ACENAPHTHENE 0.031 J P Uncertainty near the detection limit.
S23GWMPM04 BENZENE 0.2 J P Uncertainty near the detection limit.
S23GWMPM04 BENZO(G,H,I)PERYLENE 0.13 J P Uncertainty near the detection limit.
S23GWMPM04 BIS(2-CHLOROETHOXY)METHANE 10 UJ H Holding time exceedance.
S23GWMPM04 BIS(2-CHLOROETHYL)ETHER 10 UJ H Holding time exceedance.
S23GWMPM04 BIS(2-ETHYLHEXYL)PHTHALATE 1 UJ C Calibration non-compliance.
S23GWMPM04 BIS(2-ETHYLHEXYL)PHTHALATE 1 UJ C Calibration non-compliance.
S23GWMPM04 BUTYL BENZYL PHTHALATE 10 UJ H Holding time exceedance.
S23GWMPM04 CARBAZOLE 10 UJ H Holding time exceedance.
S23GWMPM04 CIS-1,2-DICHLOROETHENE 0.2 J P Uncertainty near the detection limit.
S23GWMPM04 DIBENZOFURAN 10 UJ H Holding time exceedance.
S23GWMPM04 DIETHYL PHTHALATE 10 UJ H Holding time exceedance.
S23GWMPM04 DIMETHYL PHTHALATE 10 UJ H Holding time exceedance.
S23GWMPM04 DI-N-BUTYL PHTHALATE 10 UJ H Holding time exceedance.
S23GWMPM04 DI-N-OCTYL PHTHALATE 10 UJ H Holding time exceedance.
S23GWMPM04 FLUORENE 0.21 UJ C Calibration non-compliance.
S23GWMPM04 FLUORENE 0.2 UJ C Calibration non-compliance.
S23GWMPM04 HEXACHLOROCYCLOPENTADIENE 10 UJ H Holding time exceedance.
S23GWMPM04 HEXACHLOROETHANE 10 UJ H Holding time exceedance.
S23GWMPM04 INDENO(1,2,3-CD)PYRENE 0.22 J C Calibration non-compliance.
S23GWMPM04 INDENO(1,2,3-CD)PYRENE 0.21 UJ C Calibration non-compliance.
S23GWMPM04 ISOPHORONE 10 UJ H Holding time exceedance.
S23GWMPM04 NAPHTHALENE 0.069 J P Uncertainty near the detection limit.
S23GWMPM04 NITROBENZENE 10 UJ H Holding time exceedance.
S23GWMPM04 N-NITROSO-DI-N-PROPYLAMINE 10 UJ H Holding time exceedance.
S23GWMPM04 N-NITROSODIPHENYLAMINE 10 UJ H Holding time exceedance.

S23GWMPM04 PENTACHLOROPHENOL 1 UJ CR Calibration non-compliance and surrogate 
recovery non-compliance.

S23GWMPM04 PHENOL 10 UJ H Holding time exceedance.
S23GWMPM04 TETRACHLOROETHENE 0.3 J P Uncertainty near the detection limit.
S23GWMPM04 TRICHLOROETHENE 0.4 J P Uncertainty near the detection limit.
TB061807 CHLOROETHANE 0.5 UJ C Calibration non-compliance.
TB061807 METHYLENE CHLORIDE 0.6 J C Calibration non-compliance.
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TB061807 TOLUENE 0.2 J P Uncertainty near the detection limit.
TB061807 TRICHLOROFLUOROMETHANE 0.5 UJ C Calibration non-compliance.
TB121807-01 TRICHLOROFLUOROMETHANE 0.5 UJ C Calibration non-compliance.

MS/MSD = Matrix spike/matrix spike duplicate
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ROUND 1 

JUNE 18, 2006 
 

ROUND 2 
SEPTEMBER 6, 2007 

ROUND 3 
DECEMBER 18, 2007 

ROUND 4 
FEBRUARY 21, 2008 PARAMETER Surface Water 

Protection Criteria(1) 
Residential 

Volatilization 
Criteria(2) 

Stormwater 
Discharge 

Permit Criteria(3) 
Sample Duplicate Sample Sample  Duplicate Sample 

Volatile Organics (μg/L)          

BENZENE 710 130 NA 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.2 J 
BROMODICHLOROMETHANE 2.3 NE NA 0.3  J 0.5  U 0.5 U 0.5  U 0.5 U 0.5 U 
CHLOROFORM 14100 26 NA 3  J 2  J 0.5  U 0.5 U 0.5  U 0.5 U 
CYCLOHEXANE NE NE NA 0.5 U 0.5 U 0.1 J 0.5 U 0.5 U 0.5 U 
CIS-1,2-DICHLOROETHENE NE 830 NA 0.3  J 0.2  J 0.3 J 0.2  J 0.5 U 0.2 J 
ISOPROPYLBENZENE NE 2800 NA 0.1  J 0.09  J 0.1 J 0.5 U 0.5 UJ 0.5 U 
METHYL TERT-BUTYL ETHER NE 21000 NA 1 0.9 0.4 J 0.6 0.6  0.7 
TETRACHLOROETHENE 88 340 NA 0.3  J 0.3  J 0.4 J 0.3  J 0.2 J 0.3 J 
TRICHLOROETHENE 2340 27 NA 0.4  J 0.3  J 0.5 J 0.4  J 0.3 J 0.4 J 
PAHs (μg/L)          

1-METHYLNAPHTHALENE NE NE NA 0.2  U 0.2  U 0.2  U 0.96 J 0.048 J 0.21 U 
2-METHYLNAPHTHALENE NE NE NA 0.17  J 0.16  J 0.2  U 1.1 J 0.2 UJ 0.21 UJ 
4-NITROANILINE NE NE NA 0.2  U 0.2  U 1  UJ 0.75 J 1.0 UR 1.0 UJ 
ACENAPHTHENE NE NE NA 0.2  U 0.2  U 0.2  U 0.83 J 0.029 J 0.21 U 
ACENAPHTHYLENE 0.3 NE NA 0.2  U 0.2  U 0.2  U 0.90 J 0.20 UJ 0.21 U 
ANTHRACENE 1,100,000 NE NA 0.2  U 0.2  U 0.2  U 0.92 J 0.20 UJ 0.21 U 
BENZO(A)ANTHRACENE 0.3 NE NA 0.07  U 0.07  U 0.041  U 1.0 J 0.042 UJ 0.045  U 
BENZO(A)PYRENE 0.3 NE NA 0.2  UJ 0.2  U 0.2  U 0.35 J 0.20 U 0.21 U 
BENZO(B)FLUORANTHENE 0.3 NE NA 0.08  U 0.08  U 0.075  U 0.64 J 0.078 UJ 0.082 U 
BENZO(G,H,I)PERYLENE NE NE NA 0.2  UJ 0.2  U 0.2  U 0.31 0.20 U 0.21 U 
BENZO(K)FLUORANTHENE 0.3 NE NA 0.2  UJ 0.2  UJ 0.2  U 0.53 J 0.20 U 0.21 U 
CHRYSENE NE NE NA 0.2  U 0.2  U 0.2  U 0.76 J 0.20 UJ 0.21 U 
DIBENZO(A,H)ANTHRACENE NE NE NA 0.2  UJ 0.2  U 0.2  U 0.14 J 0.20 U 0.21 U 
FLUORANTHENE 3,700 NE NA 0.2  U 0.2  U 0.2  U 1.1 J 0.20 UJ 0.21 U 
FLUORENE 140,000 NE NA 0.2  U 0.2  U 0.2  U 0.97 J 0.20 UJ 0.21 UJ 
HEXACHLOROBENZENE 0.077 NE NA 1  U 1  U 0.2  U 1.2 J 0.20 UJ 0.21 U 
HEXACHLOROBUTADIENE NE NE NA 0.2  U 0.2  U 0.48  U 0.64 J 0.099 U 0.21 U 
INDENO(1,2,3-CD)PYRENE NE NE NA 0.2  UJ 0.2  U 0.2  U 0.22 0.20 U 0.21 UJ 
NAPHTHALENE NE NE NA 0.2  U 0.2  U 0.2  U 1.0 J 0.088 J 0.21 U 
PHENANTHRENE 0.3 NE NA 0.2  U 0.2  U 0.2  U 0.98 J 0.20 UJ  0.21 U 
PYRENE 110,000 NE NA 0.2  U 0.2  U 0.2  U 0.84 J 0.20 UJ 0.21 U 
PAHs, Filtered (μg/L)          

1-METHYLNAPHTHALENE NE NE NA NA NA NA NA NA 0.093 J 

2-METHYLNAPHTHALENE NE NE NA NA NA NA NA NA 0.2 UJ 

4-NITROANILINE NE NE NA NA NA NA NA NA 1.0 UJ 

ACENAPHTHENE NE NE NA NA NA NA NA NA 0.031 J 

ACENAPHTHYLENE 0.3 NE NA NA NA NA NA NA 0.2 U 
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PAHs, Filtered (continued) (μg/L)          

ANTHRACENE 1,100,000 NE NA NA NA NA NA NA 0.2 U 

BENZO(A)ANTHRACENE 0.3 NE NA NA NA NA NA NA 0.042 U 

BENZO(A)PYRENE 0.3 NE NA NA NA NA NA NA 0.2 U 

BENZO(B)FLUORANTHENE 0.3 NE NA NA NA NA NA NA 0.078 U 

BENZO(G,H,I)PERYLENE NE NE NA NA NA NA NA NA 0.13 J 

BENZO(K)FLUORANTHENE 0.3 NE NA NA NA NA NA NA 0.2 U 

CHRYSENE NE NE NA NA NA NA NA NA 0.2 U 

DIBENZO(A,H)ANTHRACENE NE NE NA NA NA NA NA NA 0.2 U 

FLUORANTHENE 3,700 NE NA NA NA NA NA NA 0.2 U 

FLUORENE 140,000 NE NA NA NA NA NA NA 0.2 UJ 

HEXACHLOROBENZENE 0.077 NE NA NA NA NA NA NA 0.2 U 

HEXACHLOROBUTADIENE NE NE NA NA NA NA NA NA 0.2 U 

INDENO(1,2,3-CD)PYRENE NE NE NA NA NA NA NA NA 0.22 J 

NAPHTHALENE NE NE NA NA NA NA NA NA 0.069 J 

PHENANTHRENE 0.3 NE NA NA NA NA NA NA 0.2 U 

PYRENE 110,000 NE NA NA NA NA NA NA 0.2 U 

Inorganics, Total (μg/L)          
ALUMINUM NE NA NA 473 115 322 38.1  21.8  29.4 
ARSENIC 4 NA NA 3.7 U 3 U 13.9 2.2 U 4.7 U 3.1 
BARIUM NE NA NA 48.2 52.4 87 55.2  53.4 55.9 
CALCIUM NUT NA NA 33800 35800 32000 35,500 34,700 34,300 
CHROMIUM 110 (4) NA NA 0.94 U 0.81 U 2 0.41  0.28 U 0.38 U 
COBALT NE NA NA 0.84 U 0.64 U 0.26 U 0.66 0.53 0.6 
COPPER 48 NA 60 3 U 3 U 4.2 0.44 U 0.22 U 0.8 U 
IRON NUT NA NA 9,190 11,900 70,800 9,860 10,200 4,380 
LEAD 13 NA 30 2.2 9.3 8.4 2.5 U 2.2 U 1.4 U 
MAGNESIUM NUT NA NA 7,260 7660 7,020 7,660 7,490 7,450 
MANGANESE NE NA NA 661 715 845 858 815 784 
NICKEL 880 NA NA 1.1 U 0.88 U 0.41 U 0.53 0.46 0.64 
POTASSIUM NUT NA NA 5210 5490 5,270 5,590 5,490 5,150 
SELENIUM 50 NA NA 1.5  U 2  J 1.5 U 1.5 U 1.5 U 2.2 U 
SILVER 12 NA NA 0.46 U 0.46 U 1.5 0.46 U 0.46 U 0.54 U 
SODIUM NUT NA NA 46,900 49,600 52,100 53,400 52,300 50,100 
VANADIUM NE NA NA 1.3 U 1.4 U 3.7 0.34 U 0.29 U 0.52 U 
ZINC 123 NA 200 21.3  J 22.3 47.1 22.8  20.0  26.6 
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ROUND 1 

JUNE 18, 2006 
 

ROUND 2 
SEPTEMBER 6, 2007 

ROUND 3 
DECEMBER 18, 2007 

ROUND 4 
FEBRUARY 21, 2008 PARAMETER Surface Water 

Protection Criteria(1) 
Residential 

Volatilization 
Criteria(2) 

Stormwater 
Discharge 

Permit Criteria(3) 
Sample Duplicate Sample Sample  Duplicate Sample 

Inorganics, Filtered (μg/L)           
ALUMINUM NE NA NA 20.4  J 36.7  J 21.3 J 19.0 U 19.0 U 35.4 
ARSENIC 4 NA NA 3.5 U 2.2 U 1.2 J 1.9 U 1.1 U 2.8 
BARIUM NE NA NA 44.6 46.4 50.1 48.9 49.6 56.8 
CALCIUM NUT NA NA 33,600 34,700 31,400 33,100 33,400 36,000 
CHROMIUM 110 (4) NA NA 1.2 U 0.44 U 0.3 J 0.29  0.48  0.38 U 
COBALT NE NA NA 0.67 U 0.86 U 0.47 J 0.48  0.51  0.64 
IRON NUT NA NA 3,470 3,630 3,600 4,190 4,140 3,750 
LEAD 13 NA 30 1.3  J 1.8  J 1.1 U 2.1 U 2.8 U 1.4 U 
MAGNESIUM NUT NA NA 7,200 7,480 6,980 7,250 7,300 8,020 
MANGANESE NE NA NA 645 664 708 764 770 815 
NICKEL 880 NA NA 1.1 U 0.88 U 0.78 J 1.0  0.64  0.66 
POTASSIUM NUT NA NA 5,090 5,390 5,320 5,360 5,390 5,390 
SELENIUM 50 NA NA 1.5  U 1.7  J 2.4 U 1.5 U 2.3 U 2.2 U 
SODIUM NUT NA NA 46,600 48,400 52,600 50,400 51,400 52,100 
ZINC 123 NA 200 21.4  J 19.5  J 15 18.6  20.8  26 

Petroleum Hydrocarbons (μg/L)          
ETPH (C09-C36) NE NE 2500(5) 55  J 79  U 140 J 160 U 1600 J 75 U 

Petroleum Hydrocarbons, Filtered (μg/L)          
ETPH (C09-C36) NE NE 2500(5) NA NA NA NA NA 75 U 

 
1 Connecticut Remediation Standard Regulations (January 1996) and Comprehensive List of Approved Additional Polluting Substances Criteria and Alternative Criteria (October 2005). 
2 Proposed Revisions to Connecticut’s Remediation Standard Regulations, Volatilization Criteria (March 2003). 
3 NSB-NLON General Permit for the Discharge of Stormwater Associated with Industrial Activity (DEP-PERD-GP-014, Issuance Date: October 1, 2002 and Modified Date: July 15, 2003). 
4 Criterion is for hexavalent chromium 
5 Criterion is for oil and grease. 
BOLD      Sample results that exceed a criterion are shown in bold font. 
NA Not applicable. 
NE Not established. 
NUT Essential nutrient.     



SEPTEMBER 2008 
 

4.0  CONCLUSIONS AND RECOMMENDATIONS 

4.1 CONCLUSIONS 

This Year 1 Annual Groundwater Monitoring Report summarizes groundwater data collected from the 

underdrain metering pit at Site 23 during Rounds 1 through 4.  The results are used to determine the 

quality of groundwater being collected and conveyed by the underdrain piping and whether constituent 

levels in the water pose potential risks to human health or the environment. 

 

The Site 23 underdrain metering pit was sampled in June, September, and December 2007, and 

February 2008, and samples were analyzed for TCL VOCs, TCL SVOCs, TCL PAHs, TAL metals (total or 

dissolved), oil and grease, and ETPH.  Conclusions based on evaluation of the results of these sampling 

events are as follows: 

 

• All four rounds of data were similar and in general all concentrations were established Connecticut 

criteria with the exception of arsenic in Round 2 and seven PAHs (acenaphthylene, 

benzo(a)anthracene, benzo(a)pyrene, benzo(b)flouranthene, benzo(k) flouranthene, 

hexachlorobenzene, and phenanthrene) in Round 3. 

 

• No contaminants were detected at concentrations greater than any established Connecticut criteria 

during Rounds 1 and 4.   

 

• Arsenic was detected at a concentration greater than the Surface Water Protection Criterion in an 

unfiltered sample during the Round 2 sampling event.  However, arsenic was not detected in the 

filtered sample at a concentration that exceeded the criterion.  Therefore, the filtered result, which is 

more indicative of groundwater quality, does not indicate that arsenic in groundwater presents a 

significant threat to human health and the environment.  

 

• It is thought that the PAH detections in the Round 3 are related to sediment particles being present in 

the groundwater sample because no PAH detections concentration exceeded the criteria in the field 

duplicate or in the Round 4 sample, which was collected using a new sampling technique.  Therefore, 

the PAH results in the original Round 3 sample from do not appear indicative of groundwater quality.  

 

• Site 23 groundwater being collected and conveyed in the storm sewer system does not pose a 

significant current threat to human health or the environment by comparison of results to CTDEP 

criteria. 

 

060809/P 4-1 CTO 73 
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• Based on the Human Health Risk Assessment, under current and expected land use, Site 23 

groundwater does not pose a significant threat to human health from direct exposure by construction 

workers or vapor intrusion into buildings.  Adverse health effects are possible under hypothetical 

residential land use if the groundwater is used as a potable source. 

 

4.2 RECOMMENDATIONS 

The following recommendation are made for Site 23 groundwater : 

 

• Based on the analytical results from Rounds 1 through 4 and the human health risk evaluation, 

implementation of institutional controls are required at Site 23 to identify the location and magnitude 

of groundwater contamination and to restrict extraction and use of the groundwater for residential 

purposes.  These controls should be implemented as part of the remedies for OU 9. 

 

• Additional monitoring is not required at Site 23 because there are no long-term monitoring 

requirements; however, collecting of additional rounds of data may clarify some of the anomalous 

results identified during Year 1. 

 

• If additional monitoring is conducted, the analytical program should remain the same and the Round 

4 sampling technique should be used to minimize impacts of suspended solids on sample results. 
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